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The present invention relates to a fin for a heat exchanger 
having brazed plates. 

Conventionally, such a heat exchanger is constituted by a 
stack of parallel rectangular separating plates or metal 
sheets which are all identical and which define therebetween 
a plurality of passages for fluids that are to be brought 
into indirect thermal exchange relation. 

Arranged in each passage are spacer corrugations or corru- 
gated fins which are used simultaneously as thermal fins, 
spacers between the plates, especially during brazing and to 
avoid any deformation of the plates when pressurised fluids 
are used, and as a guide for the flow of the fluids. 

Those heat exchangers are generally produced from aluminium 
or aluminium alloy and are assembled in a single furnace 
brazing operation. 

Generally, the spacer corrugations are obtained from thin 
metal sheets which typically have a thickness of from 0.15 
to 0.6 0 .mm and which are bent in a press or by means of 
other suitable bending tools. 

The bending methods used permit the high-speed mass- 
production of fins having large dimensions but enable only 
thin metal sheets to be treated. Therefore, the mechanical 
resistance . of a corrugation so produced, which depends 
greatly on the ratio of the thickness of the metal to the 
pitch of the corrugation, is severely limited. The thermal, 
hydraulic and mechanical performances of the heat exchangers 
are therefore limited directly by the method of forming the 
spacer corrugations . 
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Conventionally, a heat exchanger having brazed plates , which 
is produced from an alloy of aluminium 3003 in accordance 
with conventional methods of bending strips of a thickness 
of 0.35 mm, operates with limits of use of the order of from 
80 to 100 bar. 

The invention proposes to produce fins for a plate heat ex- 
changer the mechanical resistance' of which is substantially 
increased, in order to push back substantially the limits of 
use of the exchanger under fluid pressure. 

To that end, a fin according to the invention is produced 
from thick sheet-metal, either by a hot-extrusion operation 
or by a material -removing machining operation, and has a 
pattern reproduced in a general direction in accordance with 
a geometric pitch such that the ratio of the minimum thick- 
ness of the sheet -metal to the geometric pitch is greater 
than 0.2 and preferably less than 0.8. 

Thick sheet -metal is defined by a thickness greater than ap- 
proximately 1 mm, especially from 1 to 2 mm. 

A fin so produced also has excellent characteristics of 
flatness and/or regularity, which make it particularly suit- 
able for use in a stack of brazed plates. 

According to a first embodiment of the invention, the fin 
defines a principal general direction of corrugation and 
comprises corrugations which follow one another in a direc- 
tion substantially perpendicular to the principal general 
direction, the corrugation comprising corrugation flanks 
connecting corrugation peaks and corrugation troughs, the 
corrugation peaks and the corrugation troughs defining re- 
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gions for connection by brazing to respective separating 
plates of the exchanger . 

The thickness of the sheet -metal forming the fin may be uni- 
form or, in a variant, at least some of the connection re- 
gions have a cross-section the width of which in the trans- 
verse direction is greater than the width defined by the mu- 
tually spaced faces of the two corresponding corrugation 
flanks. A fin according to that variant leads to a brazed 
assembly of improved mechanical strength. 

The fin may have beads in the regions where the corrugation 
peaks or corrugation troughs join the corrugation flanks. 

The beads advantageously have an outside radius of substan- 
tially from 0.2 to 0.5 mm. 

According to a second embodiment of the invention, the -pat- 
tern has a cross-section which is substantially H-shaped. 

Preferably, the peaks and troughs defined by the free ends 
of the H-shaped cross-section of a pattern define regions 
for connection by brazing to respective separating plates of 
the exchanger, and those regions have a thickness greater 
than the thickness of the other regions of the branches ar- 
ranged in the shape of an H. 

The mechanical strength of the fastenings of the fin to the 
plates is thus increased, as mentioned in the variant of the 
first embodiment. 

The invention relates also to methods for the manufacture of 
such a fin. 
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A first method to which the invention relates comprises a 
hot-extrusion operation giving the fin its general shape, 
optionally followed by a machining operation. 

A second method to which the invention relates comprises an 
operation of machining a metal sheet by the removal of mate- 
rial, giving the fin its general shape. 

Finally, the invention relates to a plate heat exchanger 
comprising, in at least a first passage, a fin such as de- 
scribed, above connected by brazing to two successive plates. 

According to other features of the plate heat exchanger ac- 
cording to the invention: 

the exchanger also comprises, in at least a second pas- 
sage, a fin produced from thin sheet -metal and connected by 
brazing to two successive plates; 

the exchanger operates with at least one fluid under a 
pressure greater than 100 bar, especially greater than 200 
bar, and preferably of the order of 250 bar, which circu- 
lates in the first passage. 

Embodiments of the invention will now be described with ref- 
erence to the appended drawings . in which: 

Figure 1 is a perspective view of a portion of a corru- 
gated fin according to a first embodiment of the invention ; 

Figure 2 is an analogous view of a variant of the first 
embodiment of the invention; and 

Figure 3 is an analogous view according to a second em- 
bodiment of the invention. 



6. 

Figure 1 shows part of a corrugated fin 1 of conventional 
crenellated general shape. The fin 1 defines a principal 
general direction of corrugation Dl , the corrugations fol- 
lowing one another in a direction D2 perpendicular to the 
direction Dl . 

For convenience of description, it will be assumed that, as 
shown in Figure 1, the directions Dl and D2 are horizontal. 

The direction Dl corresponds to the principal direction of 
circulation of a fluid F, in a heat exchanger in use. 

The corrugated fin 1 comprises a large number of rectangular 
corrugation flanks 3 each contained in a vertical plane per- 
pendicular to the direction D2 . The corrugation flanks 3 are 
connected alternately along their upper edge by rectangular, 
flat, horizontal corrugation peaks 5, and along their lower 
edge by likewise rectangular, flat, horizontal corrugation 
troughs 7 . 

The corrugation peaks 5 and the corrugation troughs 7 define 
regions for connection by brazing to flat separating plates 
or metal sheets 8, shown with a dot -dash line, of the heat 
exchanger . 

The fin 1 may be obtained from a thick metal sheet having a 
thickness substantially equal to the height H of the fin, 
which is defined by the distance separating the outer faces 
of a corrugation peak 5 and a corrugation trough 7 in the 
direction at right-angles to Dl and D2 . In order to obtain 
the final shape of the fin, the thick metal sheet is ma- 
chined, for example by milling. 
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Alternatively, it is possible to obtain the fin 1 by a hot- 
extrusion operation from a metal material in billet form. 

A fin 1 so defined is characterised especially by a geomet- 
ric period or pitch P representing the length, in the direc- 
tion D2 , of a pattern formed by a corrugation peak 5, a cor- 
rugation trough 7 and two corrugation flanks 3. 

The fin 1 is also characterised by the thickness e, e^_ of 
the metal, which may be uniform over the entire fin 1 but 
which may differ according to the regions of the fin. 

In particular, owing to the method of extruding or machining 
thick sheet -metal that is used for the manufacture of the 
fin according to the invention, it is possible to choose a 
first thickness e corresponding to the thickness of the 
metal at the corrugation flanks 3, and a second, different, 
thickness e^_ corresponding to the portions of the fin that 
are to be brazed onto the separating plates of the ex- 
changer, that is to say, at the corrugation peaks 5 and the 
corrugation troughs 7. 

The method for the manufacture of the fin according to the 
invention also makes it possible, compared with the tech- 
niques conventionally used for bending thin sheet -metal, to 
increase the ratio of the minimum thickness e or e_^_ to the 
geometric pitch P and to set that ratio at from. 0.2 to 0.8. 
Thus, it is possible to manufacture heat exchangers that op- 
erate under pressures of the order of 2 50 bar for alloys of 
aluminium 3003, while the pressures normally reached for 
those same alloys are of the order of from 80 to 100 bar, 
with fins produced from bent thin sheet -metal. 
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Figure 2 illustrates a variant of the embodiment described 
above. According to this variant, the fin 11 has beads 12 in 
the junction regions between the corrugation peaks 5 or the 
corrugation troughs 7, on the one hand, and the corrugation 
flanks 3, on the other hand. Thus, the connection regions 
formed by the corrugation peaks 5 and the corrugation 
troughs 7 have, in a cross-sectional plane, a width L 
greater than the width 1 defined by the two corresponding 
corrugation flanks 3. The width L corresponds substantially 
to a width of contact with the separating plate of the ex- 
changer. The width 1 corresponds to the width of a passage 
channel defined by two consecutive corrugation flanks, plus 
the thicknesses e of the two corrugation flanks. 

The radii of the beads 12 may be selected in such a manner 
as to ensure a good quality of the brazing of those regions 
and consequently optimum mechanical strength. 

In particular, outside radii R of the beads 12 of approxi- 
mately from 0.2 to 0.5 mm are entirely satisfactory. 

In this embodiment, the thickness e_^ of the corrugation 
peaks and the corrugation troughs 7 is greater than that e 
of the corrugation flanks 3. 

Referring now to Figure 3, a description will be given of a 
fin 21 defined on the basis of a pattern having a substan- 
tially H-shaped general form in cross-section, the pattern 
being reproduced a large number of times in the transverse 
general direction D2 , with a geometric pitch P corresponding 
to the length of the pattern. 

The fin 21 is defined by a plurality of vertical branches 
23, 25 extending vertically downwards and upwards, respec- 
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tively. The vertical branches 23, 25 have a common vertical 
centre plane in the embodiment shown but that plane could 
also be offset in the direction D2 . The geometric pitch P 
corresponds to the spacing between the centre planes of two 
consecutive vertical branches 23, 25. 

The branches 23, 2 5 are connected in an intermediate region 
of the height of the fin 21 by a web 27 having a horizontal 
general direction. Thus, the vertical branches 23, 2 5 define 
free ends 2 9 corresponding to the portions for connection by 
brazing to the respective separating metal sheets of the 
heat exchanger. 

It will be appreciated that the horizontal webs 27, shown in 
a centre plane relative to the overall height of the verti- 
cal branches 23, 25, could be positioned in any other man- 
ner. In particular, they could be provided in a manner 
brought out of centre towards the top or towards the bottom, 
relative to the centre plane, and/or they could be offset 
vertically from one branch 23, 25 to the next. 

As in the variant shown in Figure 2, the embodiment of Fig- 
ure 3 has metal thicknesses e, e^_ that differ according to 
the regions of the fin. In this case, the free end regions 
2 9 have a metal thickness e^ greater than the thickness e of 
the other regions of the fin, in order to promote the me- 
chanical strength of the assembly constituted by the fin and 
the separating plates. 

The above description has defined fins for a heat exchanger 
having brazed plates, and methods for the manufacture of 
those fins, permitting a substantial improvement in the per- 
formance of heat exchangers using those fins. 
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In particular, plate heat exchangers so produced can operate 
at fluid pressures that are markedly higher than 10 0 bar, 
especially higher than 2 00 bar, up to pressures of the order 
of 250 bar. 

In a particularly advantageous manner, it is also possible 
to produce heat exchangers in which one portion of the fins 
is according to the invention and the other portion is pro- 
duced from thin sheet-metal, for example by conventional 
bending methods. Therefore, these exchangers can operate 
with fluids having markedly different pressures, the fins 
produced from thick sheet-metal corresponding to fluid (s) 
under high pressure, and the fins produced from thin sheet - 
metal corresponding to fluid (s) under lower pressure. 



